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adduct formed by reacting an aliphatic amine with the condensation reaction product of epJcttorohyd- 
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This Invention relates to a hardenabie resin composition. 

dev^^^tZ^l^ Z^S 1 ™"*?*** mateda ' a ,nto ^ ^ Mbl » have been 
d^toped and used heretofore. In the ol Industry, resin compositions and methods for placing particulate me- 
Mate coated therewith are used, for example, to form hart permeable masses in subtenant formation 
coining loossor Incompstont sand, which migrate with hydrocarbon, produced thereftom. The^Zpe^ 

S^ZZTf?? part,CU,ato mata,tato "■*■» » ^ the migratton of loo^r 

ttoT plaC8d between the P«*ucing formations and the well boms penetrating the forma. 

One technique which has heretofore boon utlizad successfully for forming a consolidated permeable oar- 
f^^^TL' W8Hb0r,and " formation Involve coning the f^n^nTanT^S 

the well bore with s hardenabts resin snd then causing the main to harden. An alternative t»^nio U . h«K 
LTZ^f hardanab " « th « «*ce. to suspend the coated «nd In £ tZSZTJZ 
^IZZZ ^tr^uepefon by way of the well bore into the formation whSbVZr^SaS 
P^ate^b^ °" th * deP08it9d Mndi,cau88dto -h«mby .solid, permease. 

Methods of continuously forming and suspending consolldatibls resin composition coated particulate ma- 
tenet in a gelled aqueous carrier liquid and transporting the coated p^lcT^teriaib^a^.^ 
rf"?^ llquW t° * zone In which it is con^idated are drained m U.8. Whfo" IS M « £S 
May 9. 1 989. In accordance with such methods, substantia continuous stream. oV. ge?ed a^eo« earner 
"T^f^! matgrt "' ' " M,ln ^P 09 ^" wH. subsequently hareVn and Z^TcZ 
Pe^ST-^ 

cinogenlc ar* therefore hazardous to personnel, and to be incompatible with some other con^nNuaed^- 
ponento In gelled aqueous fluids such as oxidative gel breakers and th. lite. Aliphatic amZtavs Jsen^I 
ted and are we!) known to those skilled in the art as hardening agents for epoxy lesJna^SZJ b^ult 
such amine, are either soluble In or form emulsion, with water they tend to legato Son n^Z^Z 
sttton white the resin composition is being mixed or placed, and a7a result theToftendo £ StolStont 
cause the resin composition to harden. uatwracioniy 
Thua. then .to s need for en improved hardenabie resin composition which Is less hazardous to personnel 
which Is compatible with other component, utilized In subterranean formation treating mZaWhS^uae. 
the resin composition to rapidly harden and develop high strength in the presence? water 

comprZrrt^ 

The resin compositions of this invention are basically comprised of a hardenabie porveDoxlde r».in ««. 
or more sub^yrtally water Immtodbl. diluent, preset In the resin composition In I^SS^uZ 
the viscosity thereof to a desired level end a hardening agent comprised of the e*^terrZ £^, ™ 
aliphatic amine with the condensation reection pnrtu^SepSoCdn -IJS^&TSSC 
agent la non-carcinogenic and is compatible with most components utilized in aubternmean fo™J2£!^ 
pietion and stimulation fluids including oxidative gel breakenT subterranean formation com- 

The above-described resin composition can be dispersed in a gelled aqueous carrier Mould alono with „„ 
ticulate material and a surface active agent whereby the particulate mate^Tcoa^ 

TZT^^T^ ,iquid - v , i naMln * - * u««snSt^ret^ 

particulate material in a subterranean zone between a hyorocarbon producing formation and. well bJ.Z~H 

by K to consolidated into a hard permeable particulate mass theroin. T^permea^la^ 

? Pre r tth * m * fatt0 " * to - * n^tertel in the product ^^Z^^Z 

duced therefrom. The gelled aqueous liquid competition containing reainooatod particul^aTc^ 2-t 

be utilized in stimulation procedures such as in subterranean formation naSurinowS«h tt^Sl^L 

n^ope.bypl^ngth.re^ 

Methods of cortirniousty forming and suspending consdidatbie resin coated particulate material in a oell- 
to'tote'cc^ 

consoHdatlbl. re-ncompostlon coated particulate mated* in a gelled m^m^S^SSSS 
the coated particuiate material by way of the eerier liquid to a zon. Z,ich tl^^at^naS^ 
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solldatad have bean known and used heretofore. U.S. Patent No. 4,829,100 to which reference should bo made 
forfurther detala, diacloaaa such raaln compositions and methods. However, the hardening agents most com- 
monly utitzed In the resin compositions used for carrying out the methods described In Patent No. 4,829,100, 
La., hardening agents Including methylene dianline, present several problems. The most severe problem is 
5 that methylene dlanilne has been found to be a carcinogenic material and therefore It constitutes a hazard to 
personnel. 

Another problem with the use of hardening agents comprised of met hyiene dianiline is that methylene dla- 
nlline Is incompatible with other components utilized in subterranean formation completion and stimulating 
fluids. For example, geled fracturing fluids often Include delayed gel breakers of the oxidative type such as 

10 sodium pereutfato. Methylene dlanBine adversely reacts with such oxidative compounds to diminish or extin- 
guish their ability to function as gel breakers. 

Aliphatic and cydoallphatic amines are well known in the art as hardening agents for spoxy resins. Such 
amines are readly available and produce excellent hardening results. However, aliphatic and cydoallphatic 
amines are alt her soluble In water or form emulsions in water whereby they do not function well in the presence 

13 of water. That Is, the solubility or emulsifying tendencies of amines in water tends to cause amines when used 
as hardening agents to be separated from the resin thereby diminishing the resin hardening process caused 
thereby. 

The hardening agents of the improved resin compositions and methods of the present Invention are com- 
prised of certain adducts of aliphatic or cydoallphatic amines. The adducts do not prevent the amines from 
20 producing rapidly hardened epoxy resins of excellent strengths, but they do obviate the problems associated 
with water solubility or emulsif Icatlon described above. 

An Improved hardenaWe resin composition of the present invention Is comprised of a hardenaWe pdyep- 
oxide resin, one or more substantially water Immiscible dHuents present In the resin composition In amounts 
sufficient to lower the viscosity of the composition to a desired level and a hardening agent comprised of an 
20 adduct formed by reacting an aliphatic or cydoallphatic amine with the condensation reaction product of epi- 
chlorohydrin and blaphenol A. The term "aliphatic amine" is used hereinafter to mean cydoallphatic amines 
as welt as straight or branched chain amines. 

While a variety of aliphatic amines can be utilized, preferred amines are thoae selected from the group 
consisting of ethylene diamine, methylene tetramlne, tetraethyiene pentamine, bis-(p-amJnocydohexyf) me- 
90 thane, the diamines and trtaminea of cydopentane and the diamines and triamlnea of cydohexane, e.g., 1 ,2- 
d (amino cydohexane and 1 ,4-dtamino cydohexane. Of these, Methylene tetramlne, 1,2-dlamino cydohexane 
and 1,4-diamino cydohexane are more preferred with 1,4-diamlno cydohexane being the most preferred. 

The adducts of the aliphatic amines are prepared by pre-reacting a selected amine with the reaction prod- 
uct of epichlorohydrin and bisphend A. The condensation reaction product of epichlorohydrin and bisphend 
as A can be represented as follows: 

CH, 

2 CHjCK^HCHjCl + HO-^-C-^-OH - 
40 epichlorohydrin | 

CH, 

bisphenol A 



0 CH, o 

CH^-^H - CH, - 0€ "^^|-^^"° " CH i ~ CB^-^H, + 2 CI 

CH, 



When the condensation reaction product of epichlorohydrin and bisphend A la reacted with an aliphatic 
amine, the adduct of the amine is formed. When the amine Is, for example, 1 ,4-dlamino cydohexane, the ad- 
duct formation reaction can be represented as fdlows: 
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CH, 

°? <*h OH 

"■"O" 1 - - ch - a* - o^.c[-©.o - ch, - i, - ch, - 

CH, 



H 



The on* or mora substantially water Immiscible dlusnts utlized hi t ha mam 
30 i" in amounts sufficient to adjust the viscosity of tns o^tti™ £ 1 th "*- 
rang, of Horn about 100 centimes to Su^cwtS^li^?^ ""T^ 8 in the 

39 from the group consisting of buM oftddv^^ «ni°»?i Z^ZT^u 01 at lea * on « member selected 

fllyddyi eth^whteheram iJhSK^JS^'^ S^^^ "* 
athararsth. most preferred. The ra^^^SES ZSff^jX^,^'^ 
in en amount In the range of (hm,about2to about 35 psri^^ 

resin pnwent Preferably, the reactive dDuentto, ^n^^^ ( ^^^«*? ,, l^ f th8 p0,y8pO) * 
praforaMy. about 28 porta by .eight per 1 00 p£S^J%^^ 9 *^***«°* 

The substantially water immiscible ncrweactlvedBuent is prefa^^!^ *™ «. 
of compounds having the structural formula: P«forably selected from the group consisting 

45 

J o o 

*.-C-OR or R, - C - ORjO - C - R, 

50 , wheieh R is C^Hjmi In which n is an integer in the range of from 1 to about s- r i» r* u. , 
mteanimegerlnthefangeoffromltoabouteVorr^ls 1 whWBln 
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wherein y it an integer in the range of from 1 to about 4 and X Is Independently H or OH; and R 2 la C.H* 
wherein a la an Integer in the range of from 2 to about 5. 

Of the compounds falling within the above-described group, ethyl acetate, butyl lactate, ethyl lactate, amyl 
acetate, ethylene glycol dlacetate and propylene glycol dtacetate are preferred. Of these, butyl lactate is the 
most preferred. 

The substantially water Immiscible non-reactive dluent is generally present in the resin composition in the 
range of from about 4 to about 20 parts by weight per 100 parts by weight of the poiyepoxide resin present 
Preferably, the non-reactive dluent is present In an amount in the range of from about 8 to about 15, and most 
preferably, about 10 parts by weight per 100 parts by weight of the poiyepoxide resin present 

Examples of other diuents which can be utilized are methyl alcohol and other low molecular weight alka- 
nols, totrahydrorurfuryl methacryiate and ethyl acetate. 

The above-described hardening agent I*., the adduct formed by reacting an aliphatic amine with the con- 
densation reaction product of splchlorohydrin and bisphenot A, Is generally present in the resin composition 
in an amount in the range of from about 20 to about 150 parts by weight per 100 parts by weight of poiyepoxide 
resin. Preferably, ths hardening agent is present in an amount in the range of from about 40 to about 90, and 
most preferably, about 88 parts by weight per 100 parts of poiyepoxide resin. 

The hardenable resin composition can also include retarders or accelerators as hardening rate controllers 
to lengthen or shorten the working and cure times of the resin composition. Low molecular weight organic acid 
ester retarders such as aikyf esters of alky! acids containing about 2 to 3 carbon atoms can be utlized. Suitable 
accelerators Include 2,4,8-trladimethylamlnomethylphenol, the ethyl hexonate salt thereof and weak organic 
acids such as fumaric, erythorblc, ascorbic salicylic and malelc acids. When a retarder or accelerator Is util- 
ized, it is generally combined with the resin composition In amounts up to about 10 parts by weight per 100 
parts by weight of poiyepoxide resin. 

While the above-described hardenable resin composition can be utilized in a variety of applications, it is 
particularly suitable for use In oil and gas wall completion and stimulation procedures. In such applications, 
the resin is generally utilized to consolidate particulate material, either particulate material admixed with the 
resin composition and introduced Into a subterranean zone by way of a well bore or loose or incompetent par- 
ticulate material contained within one or more subterranean formations penetrated by the well bore. In such 
applications, the resin composition preferably also Includes a resin to particulate material coupling agent to 
promote bonding of the resin to the particulate material. A preferred such coupling agent is N-beta-(amlnoe- 
thylHjamma-amlno The coupling agent generaNy can be included In the resin compo- 

sition in an amount from about 0.1 to about 2 parts by weight per 100 parts by weight of poiyepoxide resin. 

A composition of the present invention useful In forming a hard permeable mass In a remote location, e.g., 
a subterranean formation penetrated by a well bore, is comprised of an aqueous liquid, at least one hydratable 
polysaccharide gelling agent the above-described resin composition, particulate material such as sand and 
one or more surface active agents for promoting the coating of the particulate material with the resin compo- 
sition. 

The aqueous liquid can be fresh water, brine or sea water. A variety of hydratable polysaccharide gelling 
agents can be utilized having molecular weights in ths range of from about 100,000 to 4,000,000, preferably 
from about 600,000 to 2,400,000. Preferably, the polysaccharide polymer gelling agents are cellulose or guar 
derivatives. The polymers include substituents such as hydroxyethyl to give the necessary water hydration 
and gel characteristics to produce a dear aqueous gsi having a viscosity of at least about 30 centipoises (read- 
ing on a Farm V.G. meter at 300 rpm). Preferred such polymers include substituted carboxy and hydroxy alkyt 
cellulose, such as hydroxyethylceilulose and carboxymethylhydraxyethylcellulose, and substituted hydrox- 
yalkylguar, such as hydroxypropylguar. The most preferred polysaccharide polymer gelling agent is hydroxy- 
propyfguar having a molecular weight in the range of from about 100,000 to about 4,000,000, and having a 
propylene oxide substitution (MS) of about 0.1 to about 0.7 moles of propylene oxide per mole of mannose 
and galactose in the guar. 

The surface active agent for promoting the coating of the particulate material can be one or more catfonic 
surface active agents or one or more non-cationic surface set ive agents, or one or more of both. As used h erein, 
a noncationic surface active agent includes a blend of anionic and non-ionic surface active agents. 

Useful cationic surface active agents include the reaction product of an alcohol, epichJorohydrin and trie- 
thylenediamine wherein monohydric aliphatic alcohols having in the range of from about 12 to about 18 carbon 
atoms are reacted with from 2 to 3 moles of epichlorohydrin per mole of alcohol folowed by reaction wfth an 
excess of triethyienedlamlne. The aJcohol-eplchJorohydrfn reaction product contains an ethoxyiatlon chain hav- 
ing pendent chlorides. The subsequent reaction with triethyienedlamlne provides a cationic and a tertiary 
amine functionality to the resulting product 

The norvcattonic surfactants are preferably ethoxylated fatty acids produced by reacting fatty adds corv 

S 



EP 0 528 595 A1 



talning from about 12 to about 22 carbon atoms with from about 5 to about M moi M ^ a 

mola of add. moat prefarabfy from about 12 to about 18 molaaof at ££££ ~ mc£ S^J^S P8f 

amlxturotfvancu.qu.ntfcle.of ethoxytetod Kid. and ur^ctodackT 10 P *° dUC * 

.•xharfd. polymer utiltod In an anxZtT^a of £ th « P°> 

gallonaof watar. brinaoraaawatarwh^vthao^«T.™!u^!? a , bout 120 of polymar par 1000 
lOcantlp^toaboutWca^^^ 

30 to about 80 lb. of o^CnTpTl^^ '5 uW hc,ud " *«■ about 

about 1 5 to about 1 00 «n7po^. Jft 5 und^^S^ ^ ^rL^rj^ * 
can ba croaallnked to Increaaa Ka viscosity and stebl% 8 * aqUe ° US ,l<IU,d 

™«* r^nxt^Ti 4k ^ ~ rw oxampie, tne composition can be pumped down a w«ii ~ 

material reache. tn.7ooatkJ Tmto . SnTJnte a^SKlL ^ »• coated particulate 

ba utilized, an oxidative «y£ of broaSaudTat ^otSS!^"'* ^ Wrt known ,n '"• art «" 
aro generary Mud* in ,£ ccmpotT^ *- «—«. 

pounda par 1 000 oallona of galled aqueous carrlarTu W but t hi ^r^L?., to abou » 50 

A specific preferred resin composition for use in the abov^M^^ ~— 
"quid, a gaUIng agar* particulate mortal, o£Ir mo m ££^?£Z^*™*? ln9 " 
comprised of an aplchtorohydrin and bisphenol A e^^Z^lT ' ,ha r8sln composition is 
of about 48% by weight* tha^^^A^^ "2" ? PMltlon an amount 

glyddyl ether la praaent In tt^^^Tn^ oT^T^S? "T <* ^ 

mvntocfcla non-reactive diluent comprised of butyl iactoto h fhTh?^? 8 ^!?, ' 8ub9tantla| V water 
6% by weight A hardening aganTcom^o^ ^^T^^IT^T of about 
'^•naationroactbn^^ 

an amount of about 35% by weight An ^beta^amlna^t^™^ , ln the n8aJn oompoaltJon In 
«*"t*P"^l"th.compo^^ ™^ 
athylhexonate salt of diniethylaminomathvlDhanoi accelerator comprised of the 

5% by weight of the ccmooeL. SSKEgJSX ^"TS 'n an amount of about 
tlmeofaboutLShreandacuretimeof abou^^am?^^^ centipoi««. a working 

P~a.cn « ha. a working t*ne of about tTI^Z^Z ^^ * "* °™ 

«y P. d^bad atK«* wft h fr^ water, bdn. » 
«p<eD^inasep«rato contained 

diluent or diluent, used and the hardenina 80.^^^^,^^-!^^!^ * jb * t * nti * ll y water immiscible 
enabl. rein composition. parbWma^^ *^«» th. hart- 

are conducted to a ooctln^^^^Z^CI^^ ^ 2? ^ 861 ^ 
^realn«mpoa^c^par^ 
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tinuously pumped from the mixing apparatus to the remote location where the resin coated particulate material 
Is to be deposited and consolidated Into a hard permeable mass, e.g., a subterranean zone penetrated by a 
well bore. As is wei understood by thoee afclled In the art the zone may first be conditioned by preflushlng 
with a suitable conditioning liquid and/or after flushes may be used to insure uniform placement, consolidation 
and maximum permeabllty of the deposited resin coated particulate material. 

In order to further ilustrate the compositions and methods of the present Invention, the following example 
Is given. 

Example 

Tests were performed to illustrate the differences resulting from the use of the compositions of the present 
Invention Including 1 ,4-diamino cydohexane-blsphend Aadduct hardener and compositions Including methy- 
lene dlanlline hardener and unmodified amine hardener. The aqueous gel In all tests was comprised of 0.5% 
by weight of a commercial guar gelling agent and 2% by weight KO in tap water. In addition 0.3% by weight 
of a blend of surfactants to promote coating of the mixed epoxy resin onto the sand was included in the gel. 
This blend was approximately 1 8% by weight cooobetaine, 25% by weight isopropanol, 29% by weight water, 
10% by weight of a mixed ethoxyiated (7 moles E.O>) phenol resin, and 18% by weight fsoamyl alcohol. The 
resin compositions which were tested are as follows: 



Resin #1 — Resin Composition Including Methylene Dianiline 
Havener 



Bisphenol A epoxy resin 

butyl glycidal ether 

Silane A-1120™ (Union Carbide Co.) 

TONOX-22™ (UN I ROYAL Chemical Co.) 

(eutectic mixture of methylene 

dianiline, i.e., 78% by weight, 

and higher mole weight 

homologues) 
methyl alcohol 
butyl lactate 

ethyl hexanoic salt of 2,4,6, tri- 
( me thy 1 -N-d ime thy 1 ami ne ) 



100 parts by weight 
12 parts by weight 
2 parts by weight 



35 parts by weight 
25 parts by weight 
6 parts by weight 

6 parts by weight 



Realn #2 — Resin Composition of the Present invention 



Bisphenol A epoxy resin 
butyl glycidal ether 
Silane A-i^o 1 " 

l-4,diamlnocyclohexane adduct of 

bisphenol A epoxy 
methyl alcohol 
butyl lactate 

ethyl hexanoic salt of 2,4,6 tri- 
(methyl-N-dimethylamine) 



100 parts by weight 

12 parts by weight 

2 parts by weight 

64 parts by weight 

49 parts by weight 

6 parts by weight 

6 parts by weight 



The ethyl hexanoic salt of 2,4,6 tri(methyt-N-dimethyfamine Is available from Air Products Co. as a com- 
mercial product (Anchamine K-61B™). 

The bisphenol A resin Is available from Shell Chemical Co. as EPON 828™. The mixture of bisphenol A 
epoxy resin and butyl glycidal ether is avaflaWe from Shell Chemical Co. as EPON 815™. 
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Resin #3 — Resin Composition Including i-4- Diaminoc Y cioheyanft 
HflEflftMUZ 

9 Bisphenol A epoxy resin 
butyl glycidal ether 
Silane A-1120 
1-4 , diaminocyclohexane 
ethyl hexamoic salt of 2,4,6 tri- 

10 ( me thy 1 -N-d in e thy 1 an i ne ) 



100 


parts 


by 


12 


parts 


by 


2 


parts 


by 


15 


parts 


by 


2 


parts 


by 



Procedure 



Test slurries ware prepared using 250 cc of aqueous gel containing surfactant 250 g of 20/40 mesh Ottawa 
15 sand, 7.6 cc of one of the resin formulations described above and a breaker, 0.024 g of sodium persutfete. 
Finally, in some tests a breaker accelerator, 0.1 cc of Methanol amine was used. Also, in some tests, a eras* 
linker for the aqueous gel waa used. The crosailnksr was 0.12 of cc of a 30% by weight solution of sodium 
hydroxide and fumade acid. 

The slurries were stirred for 1 minute and then poured into one or morn tubes for consolidation of the sand. 
20 The tubes were glass tubes coated wit h a mold release agent and stopper at one end. The sand in each slurry 
within each tube waa tamped down, damped under mechanical pressure and then allowed to cure in a water 
bath at 120°F for 20 hours. A separate amount of each slurry was placed in a separate container in the 120°F 
water bath and observed to determine the time required for the gel to break. After curing, the sand consoli- 
dations contained in the glass tubes were removed by breaking the tubes and tested for compressive strength 
29 using a Tinua-Olaen press. The results of these tests are given in the Table which follows. 



Table of Xl*% Rffum 



30 


Resin 


Gal 

Cross link** 


Sodium 
Per sulfate 
Breaker in 

Slurry 


Triethanol 
Amine 

in ?lum 


Oompreaaive 
Strength 
(nail 


Gel Break 

Am-) 




#1 


no 


yea 


no 


1500 


no break 


35 


#1 


no 


yes 


yea 


1600 


no break 




#1 


yea 


yea 


yea 


100 


no break 




#2 


no 


yea 


no 


900 


20 


40 


#2 


no 


yea 


yea 


800 


3-4 




#2 


yea 


yea 


no 


170 


16 




#2 


yea 


yea 


yea 


600 


3-4 


46 


#3 


no 


yea 


no 


none 


no break 




#3 


yea 


yea 


yea 


no coating 


3-4 



none 



Clalma 

1. A hardenaNe resin composition comprising a hardenable pofyepoxide resin, one or more substantially wa- 
ter immiscible dOuenta present in said resin composition to lower the viscosity thereof, and a hardening 
agent comprised of the adduct formed by reacting an aliphatic amine with the condensation reaction prod- 
uct of epkhiorohydrf n and bisphenol A. 

2. A composition according to daim 1 , wherein the amine is ethylene diamine, methylene tetramlne, tstra- 
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ethylene pentamlne, bls(p-aminocyclohexyl) methane, a diamine or triamine of cyclopentane, or a diamine 
or triamine of cydohexane. 

3. A composition according to claim 2, wherein said amine is Methylene tetramine, 1 ,2-diamino cydohexane 
0 or 1 ,4-diamlno cydohexane. 

4. A composition according to claim 1,2 or 3 wherein ths polyepoxide resin comprises the condensation re- 
action product of epichlorohydrln and biaphenol A. 

5. A composition according to claim 4, wherein said one or more substantially water immiscible diluents in- 
10 dude a reactive dluent selected from butyl glyddyl ether, creed glyddyl ether, alyf gfyddyi ether, phenyl 

glyddyl ether, butyl dlglyddyi ether, resorcinol diglycidyl ether and mixtures of two or more thereof. 

ft. A composition according to any of claims 1 to 5, wherein said one or more substantlaBy water immiscible 
dluents include a non-reactive diluent selected from compounds having the structural formula: 

19 



25 



50 



Rj- C - OR or Ri -C - OR2O - C - Ri 

wherein R is C^H^i in which n is an integer of from 1 to 5; Ri Is C^H^ wherein m Is an integer 
of from 1 to 4, or Ri Is 




wherein y Is an integer of from 1 to 4 and X is H or OH; and R 2 is C.H2. wherein a to an integer of 
from 2 to 5. 

7. A composition according to any of claims 1 to 6, which also Include an aqueous liquid in which said hard- 
enable resin composition Is dispersed. 

8. A composition according to claim 7, wherein said aqueous liquid includes a polysaccharide polymer gelling 
agent therein. 

9. A composition according to claim 7 or 8, which Is mixed with particulate material suspended in said aqu- 
eous liquid, which particulate material is coated with said resin composition. 

10. A composition according to any of claims 1 to 9, which further Includes one or more surface active agents 
for promoting the coating of particulate material with said resin composition, said one or more surface 
active agents including a non-cat ionic surface active agent comprising at least one member selected from 
ethoxylated tatty acids produced by reacting fatty adds containing from 1 2 to 22 carbon atoms with from 
5 to 20 moles of ethyteneoxide per mole of fatty acid, and mixtures of said ethoxylated fatty acids with 
unreactad fatty acids. 
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